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step b) comprises amplifying a fragment of the protease gene with at least one 3 -primer 
specifically hybridizing to a target sequence located between nucleotide position 253 (codon 85) 
and nucleotide positions 300, more preferably between nucleotide position 253 (codon 85) 
and nucleotide positions 290, more preferably between nucleotide position 253 (codon 85) 
5 and nucleotide positions 280, even more preferably at nucleotide position 253 (codon 85) 

to nucleotide position 273 (codon 91), in combination with at least one suitable S'-primer, and 
step c) comprises hybridizing the polynucleic acids of step a) or b) with at least one of the probes 
specifically hybridizing to a target sequence comprising any of codons 30, 46, 48, 50, 52, 54, 82 and 84. 
It has been found, unexpectedly, that an amplified nucleic acid fragment comprising all of the above- 
10 mentioned codons, does not hybridize optimally to probes comprising codon 82, 84 or 90. On the other 
hand, a shorter fragment, for instance the fragment which is amplified by use of the primers Prot41bio and 
Prot6bio with respectively seq id no 5 and seq id no 4, hybridizes better to probes comprising codon 90. 
Better hybridization is also obtained when the fragment is amplified with primer Prot41bio in combination 
with primers Prot6abio, Prot6bbio, Prot6cbio and Prot6dbio The present invention thus also relates to a 
15 method as defined above, further characterized in that the S'-primer is seq id no 5 and at least one 3' primer 
is chosen from seq id no 4, seq id no506, seq id no 507, seq id no 508, and seq id no 509. Likewise, 
another shorter fragment, for instance the fragment which is amplified by use of the primers Prot2bio and 
ProGlbio with respectively seq id no 3 and seq id no 6 , was found to hybridize better to probes 
comprising codon 82 and/or 84. Hence the present invention also relates to a method as defined above, 
20 further characterized in that the S'-primer is seq id no 5 and at least one 3'-primer is chosen from seq id no 
4, seq id no506, seq id no 507, seq id no 508, and seq id no 509.. 

New sets of amplification primers as mentioned in example 1 were selected. The present invention thus 
also relates to primers: prot 16 (SEQ ID NO 501), prot 5 (SEQ ID NO 502), prot2a bio (SEQ ID NO 503), 
prot2b bio (SEQ ID NO 504), prot31 bio (SEQ ID NO 6), prot41-bio (SEQ ID NO 505), prot6a (SEQ ID 
25 NO 506), prot6b (SEQ ID NO 507), prot6c (SEQ ID NO 508) and prot6d (SEQ ID NO 509). A number 
of these primers are chemically modified (biotinylated), others are not The present invention relates to 
any of the primers mentioned, primers containing unmodified nucleotides, or primers containing modified 
nucleotides. 

Different techniques can be applied to perform the sequence-specific hybridization methods of the present 
30 invention. These techniques may comprise immobilizing the amplified HTV polynucleic acids on a solid 
support and performing hybridization with labeled oligonucleotide probes. HTV polynucleic acids may 
also be immobilized on a solid support without prior amplification and subjected to hybridization. 
Alternatively, the probes may be immobilized on a solid support and hybridization may be performed with 
labeled HIV polynucleic acids, preferably after amplification. This technique is called reverse 
35 hybridization. A convenient reverse hybridization technique is the line probe assay (LiPA). This 
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V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
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Inventive step (IS) 



Yes: 


Claims 


1-8, 12 


No: 


Claims 
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Claims 




No: 


Claims 
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Yes: 


Claims 


1-12 
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Claims 





2. Citations and explanations 
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Section V 

1 . Despite the lack of clarity of the claims (see Section VIII), it is possible to 
determine that claim 1 is intended to cover a method for the determination of 
susceptibility to antiviral drugs of HIV viruses by menas of hybridisation assays to 
discover mutations in any of codons 30, 46, 48, 50, 54, 82, 84 and 90, presumably 
as given in Figure 1, although this is not stated in the claim. 

2. D1 (J Virol 72 (1998) 5154; abstract; page 5157, column 1, line 3 - last line; page 
5161, column 1, line 54, column 2, line 8; Table 1) discloses that mutations in the 
HIV-1 protease amino acid sequence, and in the corresponding encoding 
sequences, are associated with resistance to protease inhibitors. In particular, 
mutations in codons 46, 54, 63, 71, 77, 82 and 84 have been identified. 

As at least some of the probes disclosed in Table 1 of D1 will hybridise to a target 
sequence comprising codons 46, 54, 82, 84 and 90 (comprising meaning, in this 
context, a target sequence including the said codon), it would be obvious for the 
skilled person to use known probes to test for HIV susceptibility to antiviral drugs 
when it is already known that the sequences to which these probes hybridise 
contain codon having mutations known to be associated with antiviral drug 
resistance. 

3. Moreover, D2 (Internat Antiviral News 5 (1 997) 1 29) discloses a list of all known 
HIV-1 drug resistance mutations, including those of D1 and the remaining codons 
referred to in claim 1 of the present application. 

Again, there can be nothing inventive in the selection of particular mutations to 
search for, when these mutations are known to be associated with HIV-1 drug 
resistance. 

4. Claim 1 thus lacks an inventive step and does not meet the requirements of Article 
33(3) PCT. 

5. Dependent claims 2 - 8 do not appear to contain any features which, in 
combination with the features of any claim to which they refer, meet the require- 
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ments of the PCT in respect of inventive step, given the disclosures of D1 and D2 
(Article 33(3) PCT). 

6. Probes falling within the scope of claim 9 are known from D1 , Table 1 for the 
reasons given in point 2 above. It should be noted in this context that the 
language "for use in a method" is to be interpreted as meaning "suitable for use" 
in that method and confers no other limitation on the scope of the claim (see the 
PCT Guidelines Ch. III-4.8, last sentence). 

Claim 9 thus lacks novelty and does not meet the requirements of Article 33(2) 
PCT. 

7. Claim 10 encompasses dinucleotides which contain at least one polymorphic 
nucleotide. If we take the example of SEQ ID NO:479 or 480, and consider the 
mutations in codon 54, one polymorphic site is the third base, which is C in the 
consensus sequence and T in SEQ ID NO:479 and 480 (see page 5, lines 32 - 36 
and Figure 1). Thus, according to the language used, claim 10 encompasses i.a. 
the dinucleotides TT and TA, both of which are prima facie known. Moreover, 
claim 10 also encompasses many more such dinucleotides which are also prima 
facie known as such. 

Claim 10 thus lacks novelty and does not meet the requirements of Article 33(2) 
PCT. 

8. If limited to nucleotides consisting of SEQ ID NO. 478 - 500, the subject-matter of 
claim 10 could be acknowledged as novel and inventive (Article 33(2) and (3) 
PCT) 

None of the available prior art documents discloses any of these sequences and 
there is no teaching that the particular combinations of mutations found in each 
sequence are associated with anti-viral drug resistance. 

9. The primer having SEQ ID NO:504 is known from D3 (WO-A-97/41259; Example 
15, primer PR21 1 F). As the language "for use in a method" is to be interpreted as 
meaning "suitable for use" in that method and confers no other limitation on the 
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scope of the claim (see the PCT Guidelines Ch. III-4.8, last sentence), and the 
primer of D3 is clearly suitable for the use stated in claim 1 1 , the latter lacks 
novelty (Article 33(2) PCT). 

The remaining primers of claim 1 1 do not appear to be inventive over the primer 
of D3, given the disclosures of D1 and D2 for the reasons given in points 2 and 3 
above (Article 33(3) PCT. 

10. The sole obligatory and non-optional features of the kit of claim 12 are 

components (c) (but excluding the feature "possibly fixed to a solid support"), (d) 
and (e) (see the PCT Guidelines Ch. III-4.6). 

As it would be obvious for the skilled person to assemble, in the form of a kit, the 
components essential for performing a non-inventive method using non-inventive 
probes (i.e. the methods of claims 1- 3 and the probes referred to therein; see 
points 2, 3 and 6 above), claim 12 is also considered to lack an inventive step 
over the disclosures of D1 and D2 (Article 33(3) PCT. 

Section VII 

Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1 - D3 is not mentioned in the description, nor are 
these documents identified therein. 

Section VIII 

1 . The claims lack clarity (Article 6 PCT) for the following reasons: 
Claim 1: 

The terms "codon 30", "codon 46 and/or 48" etc. are undefined in context; it would 
appear that a reference to the sequences of Figure 1 is required in the claim. 
Moreover, it would have to be clarified which particular sequence is intended, i.e. 
the consensus sequence of Figure 1, one of the "polymorphic sequences" or all of 
these. In addition, it is unclear from Figure 1 whether the alternative bases given 
beneath the consensus sequence are intended to all be present in a given 
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sequence, if presented on a single line, or whether each of these can be present 
individually. Similar objections apply to the language "any of the target sequences 
presented in figure 1 ". 

Claims 3, 4, 7 and 8: 

The terminology used does not meet the WIPO standard for presentation of 
nucleotide sequences (see the Administrative Instructions under the PCT, Annex 
C), i.e. the sequence identification number should be presented as SEQ ID NO:X. 
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